Critical issues in chemotherapy with tiazofurin.
Some of the current critical issues in the tiazofurin treatment of end-stage leukemia were presented and discussed. 1. Tiazofurin infusions (daily X 10 to 15) provided remissions in 50% of end-stage leukemic patients. The remissions, of 1 to 10 months' duration, varied from antileukemic effect or hematologic improvement to complete response and complete remission. The total survival of the responding patients was from about 1 to 15 months. 2. Our administration of tiazofurin in a 60-min infusion by pump decreased the incidence and severity of toxicity. 3. It was shown that tiazofurin dose does not need to be escalated at each relapse. Depending on the biochemical and hematological response in this novel protocol, 2,200 to 4,400 mg/m2 tiazofurin appeared to be sufficient to provide remissions. 4. A new role was identified for allopurinol, originally given to decrease uric acid in the plasma. Allopurinol markedly increased plasma hypoxanthine concentrations which competitively inhibited the activity of the salvage enzyme, guanine phosphoribosyltransferase, in the blast cells. Thus, the elevated hypoxanthine plasma levels inhibited guanine salvage. To maintain high hypoxanthine levels allopurinol (100 mg) was given every 4 to 6 hr. This provided combination chemotherapy with tiazofurin which inhibited IMP dehydrogenase activity and blocked the de novo biosynthesis of guanylates in the blast cells. 5. Preliminary evidence was obtained in the patients that tiazofurin induced differentiation of the bone marrow. Recent studies also showed that tiazofurin down-regulated the expression of the c-Ki-ras oncogene in K562 erythroleukemic cells. Therefore, tiazofurin treatment provides an impact by chemotherapy, induced differentiation, and, if applicable, through down-regulation of the ras oncogene. 6. Novel aspects of tiazofurin treatment include rational targeting and a continuously monitored trial by measurement of the activity of IMP dehydrogenase and of GTP and TAD concentrations in blast cells and of tiazofurin and hypoxanthine in plasma. 7. Since tiazofurin has not yet achieved lasting remissions in patients nor terminal differentiation of leukemic cells it probably will be advantageous to combine tiazofurin with other drugs to provide synergism. In preclinical tissue culture studies in HL-60 cells synergy was observed with retinoic acid. This may be of interest because retinoic acid also caused differentiation and down-regulation of the myc oncogene.